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Abstract: A central problem in analyzing networks is partitioning them into modules or communities, clusters
with a statistically homogeneous pattern of links to each other or to the rest of the network. A principled
approach to address this problem is to fit the network on a stochastic block model, this task is, however,
intractable exactly. In this talk we discuss application of belief propagation algorithm to module detection. In
the first part we present an asymptotically exact analysis of the stochastic block model. We quantify properties
of the detectability/undetectability phase transition and the easy/hard phase transition for the module detection
problem. In a second part of the talk we discuss applications of the algorithm to real large scale data, and
related issues such as parameter learning, selection among different stochastic block models, and
comparison to existing approaches.

Biography: Lenka Zdeborova graduated in 2008 from the University Paris XI, France, and the Charles
University in Prague, Czech Republic. She was Director's Postdoctoral Fellow in CNLS, LANL, in 2008-2010.
Since 2010 She works as a research scientist in CEA Saclay, and CNRS, France. Her main research
expertise is in applications of statistical physics of disordered systems in optimization, inference and machine
learning. The main keywords related to her research are message passing algorithms, random constraint
satisfaction problems, spin glasses, compressed sensing.
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